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The saturated absorption spectrum of Kr I has been measured using a laser diode in 
the wavelength region from 0.76 to 0.90m. The hyperfine structures of 83Kr and isotope 
shifts of even mass Kr were resolved for the 7 lines belonging to the 2P3/2 configuration and 
the 6 lines to the 2P1/2.  The line frequencies of 
84Kr and the shifts were measured at 
accuracies better than 0.001 cm-1 by a wavelength meter (Anritsu: MF9630A) and at 1.5 
MHz by a confocal interferometer, respectively.  The nuclear hyperfine coupling constants of 
A and B of 83Kr for the 5S [3/2]1 and 5S ’[1/2]1 states have been determined in a better 
accuracy. Using the specific mass shifts and the field shifts obtained by a method of King’s 
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Fig. 1 Transitions in the 5P and 5S levels. 
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299.1 MH Frequency 
Fig. 3  Observed saturated absorption signals of the J’ ’"hyJ” = 2 transitions . 







































































































































299.1 MH Frequency 
(b) 5P [1/2]1y5S [3/2]2 (892.9 nm)
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Table A11 A2	E1Ë <E;	+FG5
60* 5S[3/2]1y5S [3/2]21 5S ’ [1/2]1y5S ’[1/2]0






J " = 2
5P [3/2]2 - 5S [3/2]2 ref. 6, 10 .6016 (1) 13151.5986 (3) - - - - - - - - - - - -
5P [3/2]1 - 5S [3/2]2 This Work .6557 (4) 12992.6530 (3) ( .6524) [1] .6501 (5) .6480 [2] - - -
ref. 6, 10 .6550 (1) .6523 (3)
5P [5/2]2 - 5S [3/2]2 This Work .6395 (2) 12335.6372 (2) ( .6366) [1] .6345 (2) .6324 [2] .6298 [2]
ref. 6, 10 .6393 (1) .6369 (3)
5P [5/2]3 - 5S [3/2]2 This Work .6620 (3) 12322.6596 (4) ( .6590) [1] .6573 (4) .6549 [2] .6523 [2]
ref. 6, 10 .6617 (1) .6585 (3)
5P [1/2]1 - 5S [3/2]2 This Work .7760 (7) 11196.7737 (2) ( .7732) [1] .7712 (2) .7694 [1] - - -
ref. 6, 10 .7752 (1) .7730 (6)
J " = 1
5P [3/2]2 - 5S [3/2]1 This Work .5769 (4) 12206.5735 (4) ( .5724) [1] .5701 (5) - - - - - -
ref. 6, 10 .5762 (1) .5720 (3)
5P [3/2]1 - 5S [3/2]1 This Work .6304 (4) 12047.6269 (4) ( .6258) [1] .6235 (4) .6197 [1] - - -
ref. 6, 10 .6296 (1) .6257 (3)
5P [5/2]2 - 5S [3/2]1 This Work .6140 (4) 11390.6109 (4) ( .6098) [1] .6077 (5) - - - - - -





J " = 0
5P '[1/2]1 - 5S '[1/2]0 This Work .5331 (4) 12727.5304 (3) ( .5296) [1] .5277 (4) .5255 [1] - - -
ref. 6, 10 .5324 (1) .5294 (5)
5P '[3/2]1 - 5S '[1/2]0 This Work .3010 (2) 12404.2995 (2) ( .2990) [1] .2967 (3) .2948 [1] - - -
ref. 6, 10 .3010 (1) .2991 (6)
J " = 1
5P '[1/2]0 - 5S '[1/2]1 This Work .3691 (5) 13008.3651 (3) ( .3642) [1] .3612 (5) .3579 [1] - - -
ref. 6, 10 .3687 (1) .3650 (10)
5P '[3/2]2 - 5S '[1/2]1 This Work .4659 (2) 12098.4624 (3) ( .4614) [1] .4590 (3) .4554 [1] - - -
ref. 6, 10 .4651 (1) .4611 (6)
5P '[1/2]1 - 5S '[1/2]1 This Work .4458 (8) 12072.4419 (4) ( .4405) [1] .4380 (5) .4349 [1] - - -
ref. 6, 10 .4454 (1) .4418 (5)
5P '[3/2]1 - 5S '[1/2]1 This Work .2158 (4) 11749.2123 (3) ( .2113) [1] .2087 (4) .2053 [1] - - -
ref. 6, 10 .2140 (1) .2099 (6)
a ) The values determined by using a wavelength meter (Anritsu MF9630A) and those given in the references.
     The numbers in the brackets are those of the standard deviations calculated from  the 5 to 7 recordings.
b ) The values calculated  from  the frequency shifts  measured by using the fringe markers as a frequency reference.
















Table 2  Nuclear Hyperfine Coupling Constants.
Keim e Theory





P [K ] J  5S [3/2]2
  5S [3/2]2:F " > Fixed A -243.969000 (  9) -243.87 (0.05) a -243.8 (0.3) e -239.5
  to those in ref. 20. B -452.1572 (21) -453.97 (0.70) a -454.0 (4.0) e -449.7
5P [3/2]2 - 5S [3/2]2 A i   -108.49 (0.12) a -108.7 (0.3) c -108.3 (0.3) e -108.5
B i   -85.7  (1.6 ) a -83.0 (3.0) c -86.0 (5.0) e -80.9
5P [3/2]1 - 5S [3/2]2 A -176.96 (0.20) -176.97 (0.23) a -176.8 (0.5) c -179.6
B -65.9  (1.6) -66.5  (1.0)   a -77.0 (2.0) c -68.1
5P [5/2]2 - 5S [3/2]2 A -156.44 (0.05) -156.49 (0.08) b -156.0 (1.0) d -158.0
B -411.0  (1.1) -407.7  (1.3 ) b -410   (20 ) d -407.7
5P [5/2]3 - 5S [3/2]2 A -103.78 (0.06) -103.73 (0.07) a -103.0 (1.0) d -103.1
B -438.0  (2.3) -438.8  (1.2)   a -430   (30 ) d -431.7
5P [1/2]1 - 5S [3/2]2 A -143.85 (0.12) -143.9 (0.3) c -137.6
B -19.0  (0.9) -21.0 (1.0) c -20.4
S [3/2]1:F ' >  5S [3/2]2:F " >    Pseudo Transition
5P [5/2]2 - 5S [3/2]1
5P [5/2]2 - 5S [3/2]2 A -161.91 (0.17) -160.6 (1.9) f -160.4 (0.6) -162.5
5P [3/2]1 - 5S [3/2]1 B -115.3  (1.2) -110.6 (8.4) f -105.8 (3.0) -107.9





P '[1/2]1:F ' >  5P  ' [1/2]1:F " >   Combination Difference
5P '[1/2]1 - 5S '[1/2]0 A 226.54 (0.05) 226.47 (0.16) b 226.8 (0.4) d 226.6 (0.6) 228.4
5P '[1/2]1 - 5S '[1/2]1 B 27.5  (0.3) 26.5  (1.2)   b 22.0 (2.0) d 21.0 (3.0) 20.7
P '[3/2]1:F ' > 5P  ' [3/2]1: F " >   Combination Difference
5P '[3/2]1 - 5S '[1/2]0 A -576.55 (0.07) -576.68 (0.16) b -576.8 (0.5) -571.1
5P '[3/2]1 - 5S '[1/2]1 B 18.4  (0.4) 18.6  (1.2)   b 22.8 (3.0) 24.3
S '[1/2]1:F ' > 5S ' [1/2]0    Pseudo Transition
5P '[1/2]1 - 5S '[1/2]1
5P '[1/2]1 - 5S '[1/2]0 A -739.89 (0.12) -739.8 (1.6) f -739.6 (0.5) -742.9
5P '[3/2]1 - 5S '[1/2]1 B -105.2  (1.2) -116.0 (9.6) f -111.5 (3.0) -113.9
5P '[3/2]1 - 5S '[1/2]0
5P '[3/2]2 - 5S '[1/2]1 A -289.63 (0.12) -291.0 (1.0) d -288.7
5S '[1/2]1: F " >  Fixed B 53.1  (2.6 ) 30 (20 ) d 57.0
(a )  ref. 15,   (b )  ref. 14,  (c )  ref. 12,   (d )  ref. 11, (e )  ref. 16,  (f )  ref. 22,   (g )  ref. 8, (h ) ref. 21.
  (i )  The S/N of the 5P [3/2]5S [3/2]2 was poor to determine the hyperfine constants.  The values by Cannon et al. 
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Fig. 4  Schematic diagram of isotope shift. 
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[3]obsIS (MP, MQ :83Kr )
=calcHF obsIS (F 3’ F 1” )
[1] Calc. of the A’ and B’ const. 
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J " = 2
5P [3/2]2 - 5S [3/2]2 73.4 (1.1) 20.7 (1.4) 69.3 (1.1) 48.6 (1.4) 78.6 (0.8) 85.5 (0.7) 94.1 (1.4) 14
73.7 (4.0) 16.5 (6.0) 67.9 (4.0) 51.4 (2.0) 80.0 (4.0) 82.7 (4.0) 90.2 (6.0) 13
72.4 (0.5) 17.1 (1.8) 66.6 (2.0) 49.5 (2.0) 77.0 (4.0) 89.0 (4.0) 89.5 (1.8) 16
69.0 (1.2) - - - 69.3 (2.1) - - - 79.4 (3.9) 87.5 (2.4) - - - 9
5P [3/2]1 - 5S [3/2]2 73.6 (3.1) 16.5 (0.8) 71.2 (2.2) 54.7 (2.2) 79.3 (5.0) - - - 90.1 (3.1) This Work
74.2 (1.2) 16.2 (1.5) 66.9 (1.6) 50.7 (1.5) 81.4 (1.7) 82.6 (1.2) 90.4 (1.5) 14
68.1 (1.5) - - - 71.9 (4.2) - - - 77.9 (1.8) 87.5 (3.0) - - - 9
5P [5/2]2 - 5S [3/2]2 69.3 (1.2) 17.9 (0.8) 66.4 (2.2) 48.5 (2.2) 77.8 (2.0) 79.0 (2.0) 87.2 (1.2) This Work
70.0 (1.3) 17.2 (1.3) 66.3 (1.0) 49.1 (1.3) 77.4 (1.0) 79.1 (1.0) 87.2 (1.3) 14
71.1 (2.4) - - - 61.5 (3.0) - - - 77.3 (3.0) 83.9 (3.0) - - - 9
5P [5/2]3 - 5S [3/2]2 67.3 (1.7) 17.2 (0.8) 64.3 (1.7) 47.1 (1.7) 75.3 (5.0) 78.4 (5.0) 84.5 (1.7) This Work
65.9 (1.3) 14.8 (1.4) 63.9 (0.9) 49.1 (1.4) 74.0 (0.9) 78.8 (0.9) 80.7 (1.4) 14
65.7 (3.0) - - - 63.6 (3.0) - - - 76.1 (1.5) 72.9 (3.0) - - - 9
5P [1/2]1 - 5S [3/2]2 61.8 (1.7) 14.7 (0.8) 58.7 (1.5) 44.0 (1.5) 69.6 (2.0) - - - 76.5 (1.7) This Work
J " = 1
5P [3/2]2 - 5S [3/2]1
c )
103.8 (4.0) 33.2 (3.1) 101.7 (2.7) 68.5 (3.1) 110.0 estmd - - - 137.0 (2.4) This Work
100.4 (1.2) - - - 100.1 (3.0) - - - 112.7 (2.7) 115 (2.4) - - - 9
5P [3/2]1 - 5S [3/2]1 103.9 (4.5) 32.5 (2.7) 101.1 (3.5) 68.6 (2.7) 114.3 (3.5) - - - 136.4 (4.5) This Work
103.1 (1.5) - - - 98.3 (1.8) - - - 113.3 (2.7) 118 (2.7) - - - 9
5P [5/2]2 - 5S [3/2]1 99.9 (2.2) 34.4 (0.9) 98.1 (3.5) 63.7 (3.7) 111.4 estmd - - - 134.3 (2.2) This Work





J " = 0
5P '[1/2]1 - 5S '[1/2]0 70.8 (3.0) 24.6 (0.8) 70.5 (3.0) 45.9 (3.0) 77.0 (3.0) - - - 95.4 (3.0) This Work
69.3 (1.6) 24.0 (0.8) 67.0 (0.8) 43.0 (1.6) 78.2 (0.6) 81.7 (0.6) 93.3 (1.6) 14
69.3 (1.5) 22.8 (2.1) 68.7 (2.1) 45.9 (2.1) 79.8 (1.5) 83.1 (1.8) 92.1 (2.1) 9
5P '[3/2]1 - 5S '[1/2]0 69.9 (3.0) 14.7 (0.8) 65.7 (2.4) 51.0 (2.4) 76.0 (2.0) - - - 84.6 (3.0) This Work
68.6 (2.3) 16.3 (2.3) 64.2 (1.7) 47.9 (1.9) 76.9 (0.8) 78.4 (0.9) 84.9 (1.9) 14
66.0 (1.2) 19.2 (2.1) 66.3 (2.1) 47.1 (2.1) 74.4 (1.5) 82.2 (1.8) 85.2 (2.1) 9
J " = 1
5P '[1/2]0 - 5S '[1/2]1 105.5 (4.1) 28.2 (0.8) 102.1 (3.5) 73.9 (3.5) 112.4 (3.6) - - - 133.7 (4.1) This Work
103.7 (1.5) 17.7 (3.0) 103.7 (3.0) 86.0 (3.0) 114.8 (2.1) 119 (3.0) 121.4 (1.5) 9
5P '[3/2]2 - 5S '[1/2]1 101.1 (3.1) 30.0 (0.8) 99.2 (3.2) 69.2 (3.2) 109.5 (2.2) - - - 131.1 (3.1) This Work
99.2 (1.5) - - - 96.2 (1.8) - - - 110.9 (2.4) 112.8 (2.1) - - - 9
5P '[1/2]1 - 5S '[1/2]1 100.4 (3.5) 41.3 (1.0) 101.6 (3.8) 60.4 (3.8) 109.3 (4.5) - - - 141.7 (3.5) This Work
97.1 (1.5) - - - 99.8 (1.8) - - - 109.1 (3.0) 115 (2.1) - - - 9
5P '[3/2]1 - 5S '[1/2]1 102.3 (2.2) 29.3 (1.2) 99.3 (3.5) 70.0 (3.0) 111.8 (3.6) - - - 131.6 (2.2) This Work
98.0 (1.5) 36.0 (2.7) 95.6 (2.7) 59.6 (2.7) 106.4 (2.1) 115 (1.8) 134.0 (2.4) 9
a ) The shifts given by thick letters are those refined by this work.
b ) The line positions of 
78
Kr were only determined for the 5P [5/2]25S [3/2]2 and 5P [5/2]25S [3/2]2 transitions.
c )  The shifts of 
83




Kr were calculated using the value from 
84
Kr given in Table 1.
86-84 84-83 84-82 82-80 80-78
b )
86-8383-82
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Fig. 5 Selection of the reference line for the King’s plot.
 (a)  Reduced shift against changes
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(b)  King's plot of 5P [5/2]2-5S [3/2]2.
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Table 4  Selection for the reference ine and the changes in the mean squares of the nuclear charge radii reported.
Reference-Lines for the King's Plot
5P [3/2]2 - 5S [3/2]2
a , b ) Cannon 73.4 (1.1) 20.7 (1.4) 69.3 (1.1) 48.6 (1.4) 78.6 (0.8) 85.5 (0.7) 94.1 (1.4) - - - - - - - - -
c ) Schussler 73.7 (4.0) 16.5 (2.0) 67.9 (4.0) 51.4 (2.0) 80.0 (4.0) 82.7 (4.0) 90.2 (6.0) -0.604 (35) -0.10 (20)
e ) Keim 72.4 (0.5) 17.1 (1.8) 66.6 (2.0) 49.5 (2.0) 77.0 (4.0) 89.0 (4.0) 89.5 (1.8) -0.608 (61) -0.22 ( 9)
f ) Brandi -0.605 (30) 172.3 (2.3) -0.20 ( 8)
5P [5/2]2 - 5S [3/2]2
ThisWork 69.3 (1.2) 17.9 (0.8) 66.4 (2.2) 48.5 (2.2) 77.8 (2.0) 79.0 (2.0) 87.2 (1.2) -0.544 (35) 172.5 (24.3) -0.14 (11)
b ) Cannon 70.0 (1.3) 17.2 (1.3) 66.3 (1.0) 49.1 (1.3) 77.4 (1.0) 79.1 (1.0) 87.2 (1.3) -0.526 (71) 175.3 (49.7) -0.13 (24)
g ) Fricke -0.438 (86) -0.08 ( 6)







c, d ) Schussler 0.033 (  7) - - - - - - 0.053 (  7) 0.088 (  7) 0.122 (  7) 0.015 (10)
e ) Keim 0.042 (  6) - - - - - - 0.071 (14) 0.114 (24) 0.173 (26) 0.031 (11)
g ) Fricke-Xray 0.034 (16) - - - - - - 0.067 (16) 0.117 (16) 0.159 (16) 0.017 (16)
(e )  ref. 16,  (g ) ref. 25.






determined by Gerhardt et al.
24)
, which is considered to be smaller.
Transition
/Remark
(a , b ) ref. 14, 15:  Although the accuracies are better than those by Schuessler et al.
13)
 and Keim et al.
16)
, the results by King' plot are
F [GHzfm
-2
]86-84 84-83 84-82 SMS / NMS
86-83
                             greatly deviate because the isotope shift of 86-83 is different by 4 MHz as shown by thick letters.
84-83 84-8286-84 86-82 86-80 86-78
Observed Isotope Shifts ( in MHz) Parmeters for King's Plot
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5S[3/2]15S’[1/2]1














[1] 5S[3/2]1 5S[3/2]25S’[1/2]1 5S’[1/2]0H
F-factorIG>0+%
 [2] 5S[3/2]1 5S[3/2]225S’ [1/2]1 5S’ [1/2]0

SMS 
(86, 84)  34 MHzJKLM+.
N%5P,5SJ’,J”=(2, 0)O-10
MHzJ’,J”=1O +20~30 MHz+ 5SP
QRS j jTUVWXY)Z[>0%




[4]  5P[3/2]1, 22 5P[5/2]2, 35P’ [3/2]1, 2Xo
 F-factorpqr%













-0.605 Fixed 172.3  - - 59.6 -11.8  - -
5P [3/2]1-5S [3/2]2 This Work 1.178 (0.033) -30.6  (7.5) -0.641 (0.018) 172.6 (13.2) 58.8 -11.0 (3.7)
Cannon
d )
1.122 (0.034) -19.3   (9.1) -0.610 (0.020) 174.2 (15.6) -10.5 (4.3)
5P [5/2]2-5S [3/2]2
c )
This Work 1.000 0.0 -0.544 (0.035) 172.5 (24.3) 55.9 -8.0 (6.7)
Cannon
d )
1.022 (0.013) -5.0   (3.2) -0.556 (0.007) 171.2   (5.5) -8.4 (1.5)
5P [5/2]3-5S [3/2]2 This Work 0.978 (0.002) -2.0  (0.4) -0.532 (0.001) 166.7  (0.7) 55.8 -9.6 (0.2)
Cannon
d )
1.104 (0.057) -34.6 (14.0) -0.601 (0.031) 155.8 (23.8) -12.6 (6.6)
5P [1/2]1-5S [3/2]2 This Work 0.962 (0.001) -17.7  (0.4) -0.524 (0.001) 148.4  (0.6) 50.7 -9.6 (0.2)
J " = 1
5P [3/2]2-5S [3/2]1 This Work 0.942 (0.025) 132.5  (5.9) -0.512 (0.014) 294.9 (10.3) 55.3 26.5 (2.9)
Jackson
e )
0.882 (0.078) 142.7 (19.0) -0.480 (0.042) 294.8 (32.3) 26.5 (9.0)
5P [3/2]1-5S [3/2]1 This Work 1.145 (0.018) 85.8  (4.4) -0.623 (0.010) 283.4  (7.4) 54.6 24.3 (2.1)
Jackson
e )
1.376 (0.120) 25.0 (29.3) -0.749 (0.065) 262.4 (50.0) 18.2 (13.9)
5P [5/2]2-5S [3/2]1 This Work 0.954 (0.005) 121.1  (1.1) -0.519 (0.003) 285.6  (1.9) 51.5 27.6 (0.5)
Jackson
e )





J " = 0
5P' [1/2]1-5S' [1/2]0 This Work 0.654 (0.014) 90.6  (3.2) -0.356 (0.008) 203.4  (5.5) 57.6 -1.2 (5.3)
Cannon
d )
0.688 (0.071) 79.1 (17.5) -0.374 (0.039) 197.8 (29.8) -2.8 (8.3)
5P' [3/2]1-5S' [1/2]0 This Work 1.162 (0.021) -41.6  (4.8) -0.631 (0.011) 158.8  (8.3) 56.2 -12.1 (2.3)
Cannon
d )
1.041 (0.014) -14.3   (3.4) -0.566 (0.008) 165.2   (5.9) -10.6 (1.6)
J " = 1
5P' [1/2]0-5S' [1/2]1 This Work 1.417 (0.034) 20.8  (7.7) -0.771 (0.018) 265.2 (13.5) 58.9 14.7 (3.8)
Jackson
e )
2.100 (0.082) -144.3 (19.7) -1.142 (0.045) 217.7 (33.9) 1.5 (9.4)
5P' [3/2]2-5S' [1/2]1 This Work 1.211 (0.030) 59.0  (6.9) -0.659 (0.016) 267.9 (12.1) 54.8 19.5 (3.4)
Jackson
e )
1.216 (0.029) 53.4   (7.0) -0.661 (0.016) 263.1 (12.0) 18.2 (3.3)
5P' [1/2]1-5S' [1/2]1 This Work 0.578 (0.013) 215.8  (2.9) -0.314 (0.007) 315.5  (5.1) 54.7 32.8 (1.4)
Jackson
e )
0.582 (0.212) 209.2 (51.6) -0.317 (0.115) 309.6 (88.2) 31.2 (24.5)
5P' [3/2]1-5S' [1/2]1 This Work 1.290 (0.023) 44.3  (5.4) -0.702 (0.012) 266.8  (9.2) 53.2 20.8 (2.6)
Jackson
e )
0.729 (0.071) 167.9 (17.5) -0.397 (0.039) 293.6 (29.8) 28.2 (8.3)
Pseudo- transition
5S [3/2]1-5S [3/2]1 This Work -0.003 (0.021) -112.5   (5.2) -0.003 (0.012) -113.0   (8.8) 4.5 -35.9 (2.4)
5S' [1/2]1-5S' [1/2]0 This Work -0.018 (0.021) -107.2  (5.0) 0.010 (0.010) -110.4  (8.0) 3.0 -33.6 (2.0)
a ) The values in the brackets are not the experimental errors but those of the statistical standard errors in the King's plot.
b ) Reference line to determine the F -factor and K -term of the 5P [5/2]25S [3/2]2, where the F-factor  by Brandi et al.
26)
 was used
c ) Reference line; where F = 0.544(35) GHzfm
-2
 and K = 172.5(24.5) GHzamu.








K [GHzamu]F ' [GHzfm
2















(86, 84)  
)&-	


























J " = 2
5P [3/2]1-5S [3/2]2 This Work 0.040 (5) 0.027 (2) 0.073 (5) 0.115 (5)
ref. 14 0.043 (2) 0.028 (3) 0.069 (3) 0.116 (3) 0.159 (3)
5P [5/2]2-5S [3/2]2 This Work 0.040 (2) 0.027 (2) 0.069 (4) 0.116 (4) 0.159 (4)
ref. 14 0.041 (2) 0.027 (3) 0.070 (2) 0.116 (2) 0.159 (2)
5P [5/2]3-5S [3/2]2 This Work 0.040 (3) 0.027 (3) 0.069 (3) 0.115 (9) 0.162 (9)
ref. 14 0.038 (2) 0.025 (2) 0.069 (2) 0.113 (2) 0.161 (2)
5P [1/2]1-5S [3/2]2 This Work 0.040 (3) 0.027 (3) 0.069 (3) 0.116 (4)
J " = 1
5P [3/2]2-5S [3/2]1 This Work 0.042 (5) 0.029 (5) 0.072 (5) 0.113 (5)
ref. 9 0.039 (3) 0.069 (6) 0.116 (6) 0.159 (6)
5P [3/2]1-5S [3/2]1 This Work 0.041 (7) 0.028 (7) 0.071 (7) 0.115 (7)
ref. 9 0.041 (2) 0.070 (2) 0.114 (4) 0.159 (4)
5P [5/2]2-5S [3/2]1 This Work 0.040 (4)  (4) 0.069 (7) 0.116 (9)





J " = 0
5P' [1/2]1-5S' [1/2]0 This Work 0.040 (8) 0.028 (5) 0.072 (8) 0.114 (8)
ref. 14 0.039 (4) 0.027 (4) 0.064 (4) 0.112 (4) 0.161 (4)
5P' [3/2]1-5S' [1/2]0 This Work 0.041 (5) 0.028 (5) 0.072 (5) 0.115 (5)
ref. 14 0.040 (2) 0.027 (3) 0.069 (2) 0.116 (2) 0.161 (2)
J " = 1
5P' [1/2]0-5S' [1/2]1 This Work 0.042 (5) 0.029 (6) 0.074 (5) 0.115 (5)
ref. 9 0.038 (1) 0.026 (1) 0.073 (3) 0.116 (3) 0.159 (3)
5P' [3/2]2-5S' [1/2]1 This Work 0.041 (5) 0.028 (5) 0.073 (5) 0.115 (5)
ref. 9 0.040 (2) 0.070 (3) 0.116 (4) 0.159 (4)
5P' [1/2]1-5S' [1/2]1 This Work 0.041 (11) 0.028 (11) 0.073 (12) 0.114 (12)
ref. 9 0.036 (5) 0.067 (6) 0.113 (10) 0.164 (10)
5P' [3/2]1-5S' [1/2]1 This Work 0.040 (3) 0.028 (5) 0.071 (5) 0.115 (5)
ref. 9 0.042 (5) 0.026 (6) 0.068 (7) 0.110 (7) 0.163 (7)
Average This Work b ) 0.040 [2] 0.028 [2] 0.071 [5] 0.115 [2] 0.161 [6]
Cannon c ) 0.040 [5] 0.027 [3] 0.068 [7] 0.114 [6] 0.160 [3]
Previous Works ref. 16 0.282 (4) 0.042 (6) 0.031 (11) 0.071 (14) 0.114 (24) 0.172 (26) 0.209 (31)
ref. 25 d ) 0.041 (9) 0.020 (5) 0.069 (15) 0.116 (23) 0.163 (23)
ref. 25 e ) 0.034 (16) 0.017 (16) 0.067 (16) 0.117 (16) 0.159 (16)
ref. 14 0.304 (13) 0.033 (7) 0.015 (10) 0.053 (7) 0.088 (7) 0.122 (3)
a ) The values were calculated using the isotope shift given in the references and those listed in Table 5.
    Numbers in the bracket indicate the errors based on the measuerment of the frequency shift.
b ) Numbers in the square brackets are those of  the statistical standard deviation.
c ) The values obtained using the isotope shift in ref. 14 and the parameters given in Table 5.
d ) Values reported in ref. 25  Fricke et al. made a joint analysis with the optical shifts reported by Cannon and Janick 
14)
.
e ) The values based on the muonic X-ray analysis reported in ref. 25.
86-84
RemarkTransition
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(b) 5P [5/2]3 5S [/2]2 (811.3 nm)
Freq. 
Higher freq. side Lower freq. side 
Higher freq. side 
er freq. side 
299.1 MHz 
(a) 5P [5/2]2 5S [/2]2 (810.4 nm)
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Fig. A1  Saturated absorptin lines in J’ = 2, 3J” = 2
Freq. 
(a) 5P [3/2]2 5S [3/2]1 (819.0 nm) 
(b) 5P [3/2]1 5S [3/2]1 (829.0 nm) 
(c) 5P [5/2]2 5S [3/2]1 (877.7 nm)
(a) 5P ’ [ 1/2]1 5S ’ [1/2]0 (785.5 nm)





































































































































































































Fig. A3  Saturated absorption lines in J ’ = 1 J ” = 0 
Fig. A2  Saturated absorption lines in J’ =1, 2 J” = 1. The unperturbed line position in (a) 5P[3/2]25S[3/2]1 





(a) 5P ’ [ 1/2]0 5S ’ [1/2]1 (768.5 nm) 
(b) 5P ’ [3/2]2 5S ’ [1/2]1 (826.3 nm) 
(c) 5P ’ [1/2]1 5S ’ [1/2]1 (828.1 nm) 





































































































































































































Fig. A4  Saturated absorption lines in J ’ = 0, 1, 2 J ” = 1 
90
                  	
 Vol.28 No.1 (2005) 





J " = 2
5P[5/2]3-5S[3/2]2
2464.7 (2.4) 0.8 *
11/2-13/2
13/2-13/2







1165.0 (5.9) 1.1 *
 9/2-11/2
11/2-11/2
780.2 (3.5) -0.9 *















-495.5 (3.0) -1.4 *
5/2-7/2
7/2-7/2
-709.3 (3.1) -0.7 *























c. r. N (
7/2-5/2  
c. r. V (
c. r. V (
9/2-11/2
c. r. V (
Unpertbd.






c. r. V (
11/2-9/2  
7/2-7/2
c. r. V (









c. r. V (
13/2-13/2
c. r. V (
c. r. N (





c. r. V (
}
3/2-5/2  



























) -814.0 (1.6) 0.3
2100.7 (1.7) -2.2
)
a) The line centers of 
84
Kr are listed in Table 1. 
b) The asterisks in the third column indicate the line 
splitting used in the least squares fitting to obtain the 
nuclear hyperfine coupling constants of A and B.





J "  = 2
5P[3/2]1-5S[3/2]2
1478.2 (5.6) -1.3 *








-349.9 (5.7) 1.3 *
-657.4 (4.8) 2.0 *
-894.1 (3.0) -0.3 *
7/2-7/2
9/2-7/2
-1549.5 (6.6) 0.3 *
 9/2-7/2 -1624.1 (- -) -8.2
11/2-9/2 (-1693.1)
5P[5/2]2-5S[3/2]2
2019.9 (4.5) 0.3 *
11/2-13/2
13/2-13/2
1049.3 (4.7) -0.1 *
781.0 (6.5) 1.0 *
  9/2-11/2
11/2-11/2
284.7 (1.6) 1.5 *



















-962.0 (4.5) -0.4 *




-1249.7 (4.4) -0.8 *
-1329.9 (6.2) -0.5 *
Transition










c. r. V (
-1.0
) -1252.7
) 1398.8  (5.1)
(9.3)
1.8)





) -723.0  (7.1) -0.4
) -635.8  (5.7)
7/2-7/2
c. r. V (
-0.5
-1.9
) -777.7  (6.7)
)
13/2-11/2 




















































J "  = 2
5P[1/2]1-5S[3/2]2
1642.4 (3.2) 0.4 *








-723.5 (5.3) -1.5 *
 9/2-9/2
 7/2-7/2





-1531.0 (2.2) -0.4 *
-1676.9 (6.6) 1.7 *
-1708.3 (3.5) 0.3 *
5S[3/2]1-5S[3/2]2  Pseudo Transition










Kr 15.7  (3.1)
82
Kr 35.3  (2.7)
80























) -1365.8  (3.2) -0.2


























































281.2  (- -) -2.0
103.8  (4.0)
0.0
Unpterbd. -33.2  (3.1)
-101.7  (2.7)
-211.7  (estmd)




946.7  (3.4) 0.9 *









-650.9  (3.7) -1.7 *
-1086.5  (3.7) -2.5 *
5P[5/2]2-5S[3/2]1 877.7 nm
(1312.3)
891.4  (4.0) -0.3 *
661.9  (5.0) 1.3 *









-544.4  (5.4) 0.0 *





























































a) The line centers of 
84
Kr are listed in Table 1. 
b) The asterisks in the third column indicate the line 
splitting used in the least squares fitting to obtain the 
nuclear hyperfine coupling constants of A and B.
c) The hyperfine components of 
83
Kr were difficult to 
detect except for the 13/211/2.  The unperturbed line 
position was obtained using the hyperfine coupling 
constants
14)
 given by Cannon et al. for the 5P[3/2]2 . 
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J  " = 0
5P '[1/2]1-5S '[1/2]0 785.5 nm













-269.4 (5.8) 0.2 *
9/2-9/2
7/2-9/2
-1258.3 (4.1) -0.4 *
5P '[3/2]1-5S '[1/2]0 806.0 nm
3164.9 (8.8) 0.2 *











































ov. lap. 824.1 -1.5










































c. r. V (
Table A2 Continued.
J " = 1
5P '[1/2]0-5S '[1/2]1 768.5 nm
3327.6  (5.6) 0.0 *
86




Kr -28.2  (0.8)
82
Kr -102.1  (3.5)
80
Kr -214.5  (3.6)
-837.9  (7.1) 0.4 *
-4049.8  (4.8) -0.4 *
5P '[3/2]2-5S '[1/2]1 826.3 nm
4178.4 (3.5) -0.8 *
2583.6 (2.0) -2.6 *
1331.4 (4.1) -1.9 *












-839.8 (3.5) 1.1 *
-1577.3 (5.4) 2.3 *
-1877.3 (7.0) 0.5 *
-3195.7 (7.0) 2.1 *
5P '[1/2]1-5S '[1/2]1 828.1 nm
4340.0 (5.7)  *













-2084.8 (5.9)  *
-4306.4 (5.9)  *
9/2-7/2
7/2-7/2
-5294.3 (5.9)  *
5P '[3/2]1-5S '[1/2]1 850.9 nm
9/2-11/2 3891.5  (9.4) 0.7 *
7/2-9/2 2339.8  (9.4) -0.4 *
11/2-11/2 737.8  (5.2) 1.1 *
86




Kr -29.3  (1.2)
82
Kr -99.3  (3.5)
80
Kr -211.1  (4.4)
9/2-9/2 (-275.0)
7/2-7/2 -872.4  (4.5) -1.5 *
11/2-9/2 -3429.0 (10.1) 0.2





































a) The line centers of 
84
Kr are listed in Table 1. 
b) The asterisks in the third column indicate the line splitting
used in the least squares fitting to obtain the nuclear
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